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A. Facility Programming and Beh a vioral Science
In the activit y of facility programming building use
information is identified and documented in th e form
of functions, act ivities and performance criter ia a proposed building is to accommodate. Th e process of programming will not be described here, rather ,
refer enc e is made to the book Facility Programming
(Preiser, 1978) which presents methods and applications of programming from the perspecti ve of user
needs in buildings.
Adapted from Farbstein (1978) th e basic, seven
steps in th e programming pr ocess include:
(1) Organizati on al goals and obj ecti ves of th e
client need to be obtained a nd documen ted,
whe the r they ar e formal, infor mal or persona l
(e.g., tho se of the managing director) or hidden. Frequ entl y difficulties exist in obtaining
stated goals and objectives, and infer ences will
ha ve to be made from existing opera tions . F urth er , pertinent constraints such as codes and
regulations need to be analyzed.
(2) Organizational objectives ar e translat ed into
functions th e organization needs to carry out ,
e.g ., administration , instructi on , etc. Usually,
departmental nam es and br eakdown s of
organizations reflect th e ma jor fun ctions they
ar e to carry out. Brauer and Pr eiser (1976) at tempted to describe the process of arriving at
facility requirem ents in programming throu gh
systematic translation of sets and sub-sets of
organizational goals and objecti ves.
(3) Functions of or ganizations ar e furth er broken
down into activities or programs that need to be
spati ally accommodated. Activities refer to
specific work processes, e.g., writing, assembling, etc., whic h tak e place in specific act ivit y
sett ings or work stations.
(4) Performance requirem ents and environme ntal
criteria for each activity setting ar e formulated .
(5) A schedule and adjacen y requirements are
devised in order to establish priorities and
tr ad e-offs conce rn ing tim e/space utili zation .
(6) Designati on of spaces occurs after all activit y
sett ings with appropriate space estima tes hav e
been compiled , thus pr oviding th e first gross
ar ea estima te.
(7) Options as to different progra m resoluti ons are
presented , usuall y tied to time ph ases and cost
considerations, e.g., no-cost solutions (based on
An extende d version oj th is pap er was presented
at th e Unive rsity oj W ashingto n, Seatt le, WA,
USA, in January , 1979.

exchange of existing furnishings , donated labor
and goods), medium-cost solutions req uiri ng
some capital expenditure (e.g ., pai nting,
remodelin g) and high-cost solutions requiring
major investment (e.g., structural changes and
additions to existin g or entirely new buildings).
Th e program clarifies for th e client, user, and
the ar chitect th e facility requirements which
ma y exist for a given or potential project. Th e
pro gram ma y indicate organizational changes
or functional realignment of the organization's
existing space, without necessarily resulting in a
new design project or building. Different formats have been developed for presenting
building use inf ormation and specification,
usuall y on an acti vit y sett ing basis. Gerald
Davis (1978) is one of the pioneers of the field of
pro gramming with a behavioral emphasis. His
programming information categories include
descriptions of th e type of activity setting or
space, the users (numbers, age , background,
etc .), activities to be accommodated, th e size
and shape requirements of the activity setting,
eq uipment and furnishin gs, internal physical
organization, int er-r elationship s and proximities to oth er activity sett ings, special requirem ents (e.g., image), services and utility
requirements, as well as a rough space estimate.
Traditionally only " hard" data on building performance wer e entered into programs, such as atmosph eric criteria (temperature, relative humidity,
air changes, odors and heat gain) , and rarely, visual
criteria and acoustic criteria. A programming format
develop ed by Architectural Research Consultants of
Albuq uer qu e provides a detailed user description
whi ch include behavioral science information as it
pertain s to concepts of person-environment relationships, such as spati al behavior or even imagery and
esthetic data.
An example of facility programming which dealt
with a cross-cultural context involved an Indian
Puebl o Cultural Food Pr eparation Center (Petronis et
aI. , 1978). In thi s case lan gua ge barriers existed and
the Proj ect Team resort ed to pictograms, symbol
lan gua ge and mod eling techniques in communicating
with the prospective users of th e facilit y about performan ce req uirem ents. Special dim ensional req uire ments we re unc overed (the Cochiti Indian
wom en we re a n average of five feet tall), and detailed
records of th e functions and activities to be accommodated wer e made with the act ive participation of
the future users . Specific cultur al and climatological
issues such as natural ventilation wer e included. Also,
locall y common materials (wood, adobe) were
speci fied .
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B. Post-O ccupancy Evaluation and Behavioral Science
Input
Data gathering techniques in post-occupancy
evaluation will only be mentioned in passing, and
where appropriate. Post-occupancy evaluations are
distinct from post-construction evaluations in that
they specifically deal with the use performance of a
building. Post occupancy evaluations are also distinct
from merely descriptive studies of buildings in that
they require criteria standards, objectives or threshold
values to evaluate the performance of a building.
As Thomas Davis (1970) stated there are seven types
of evaluation, some of which are qualitative in nature.
In some cases expert opinions are used. In recent years
various case studies have been conducted by the
author, using a host of social science data gathering
and analysis techniques. Buildings evaluated included
student dormitories (Davis, 1977), a public plaza, office buildings, elderly housing, mobile home parks,
Navajo schools as well as classrooms and playgrounds.
A number of facility types were also evaluated in terms
of accessibility for the handicapped (Gray et aI.,
1978).
Two examples are referred to here, only to illustrate
the type of info rmation which pertains to social
science subject matter and methodology. The first example is a post-occupancy evaluation of university offices (Marino, et aI., 1977).
Information on the client organization, its organizational structure an d ob jectives, functions, act ivities
and required support facilities was gathered, and
transferred onto performance requirement sheets.
Measu rements concerning th e ambient physical en vironment were made, as were inventories of existing
equipment and furnishings. Means to elicit open
responses from the users of the facility were devised.
Problems and conflicts in the existing offices were
identified and documented. Three options at different

cost levels were developed to resolve the identified
problems.
Th e second case study dealt with an evaluation of
school facilities of the avajo Indians in New Mexico
and Arizona. This evaluation was primarily
qualitative. Data from users (students, teachers and
administrators) were elicited through an appropriate,
multi-method approach including art projects, interviews (in Navajo language) , building inventories and
observations. A number of behavior-related issues in
existing facilities were uncovered which apparently
conflicted with the cultural heritage of the population
in question. Some of the identified culture related
issues involved orientation of openings, natural
lighting and ventilation, views , natural materials, color choices, scale of buildings and seating arrangements
(Bartlett, et aI., 1978).
C. Beh avior-based Infor mation Systems and Design
Guida nce
Large organizations engaged in considerable
amount of construction (and especially, repetitive
facility types) greatly benefit from user feedback. Examples are the Army Co rps of Enginee rs' " Design
Guide Series," (1976). Criteria for the ambient environment quality, issues such as privacy, and others
which require social science input are included in
these Design Guides.
Habitability resea rch, as depicted in the research
and feedback cycle in Figure 1 aims at increasing
habitability/quality of the built environment. Evaluation studies of various building types presume that an
evaluation and measurement technology can be used
effectively, including a number of social science data
gathering and analysis techniques. The resu lting data
are fed into a continuously up-dated habitability information system which in turn is the basis for the
establishment of design criteria and the design
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guidance literature, of which the above referenced
Design Guide Series is a part. Habitability criteria and
design guidance constitute crucial input into the pro gramming and evaluation phases of the building
delivery cycle . Eventually, such a feedback loop , if instit uted on a broad basis, will greatly contribute to
rai sing the responsiveness of buildings to user needs. A
habitability information syste m of th e kind referred to
above wa s piloted by th e U. S. Arm y Corps of
Engineers during the mid -seventies but lat er abandoned due to unavailability of funds.
At thi s tim e, an information syste m for use by
students and researchers in th e person- environment
field is bein g initiated at the Uni versity of ew Mexico
Sch ool of Architect ure. It is int ended to pr ovid e crossind exed acc ess to ab out 1,500 current, annotated
sources in th e person- environment research literature.
Apart from difficulties in arriving at appropriate taxonomies th e need exists to translate person environme nt research data int o di gest-t ype information which ca n be used by th e design professions.
D. Environmental Impact Statements
Environmental impact statments for prop osed projects ar e frequ ently required befor e permission to sta rt
the project is granted . In a recent case in Albuquerqu e, New Mexico , an established, old er neighborhood
(Strongh urst) wa s faced with a proposed adjacent industrial park including a beverage distributi on center.
The probable impact of th e proposed development on
th e environme ntal quality of th e neighborhood was
testifi ed on in front of the City of Albuquerque's En vironmental Planning Commission. The result was th e
imposition of stringent environmental controls, including reduced floor space, berm s to mitigate th e
noise impact, and means to deal with th e esthe tic com patibility of th e proposed developm ent with th e scale
and character of th e proposed development with th e
scale and character of th e existing neighborhood.
Reference wa s made to behavioral science data on
noise impact, and a stud y concerning esthetic com patibility of built environments wa s conducted.
E. Environmental Education
A furth er application of behavior al science information and con cepts in architecture pertains to environmental or built-environment ed ucation. Th e
need exists to inform th e public and rai se its awaren ess
concerning the effect of the built enviro nment on
people's health and safety as well as psychological well
being. Research studies on a host of topi cs hav e been
carried out, pointing to th e ill effects of th e built enviro nme nt, e.g., on fluorescent lighting, windowless
buildings, overt crowd ing, lack of person aliz ed space,
etc.
Some traditional values held by th e population at
large may require evaluation and adjustment in order
to overcome problems in the built environment. Th ey
include the emphasis on bigness, newness, and quantity versus quality of the enviro nment. Th e myth of
endless growth of our citi es (based upon form erl y
available cheap transportation) ma y hav e been
disspelled .

Environmental ed ucation aim s at informing both
th e school age and adult populations. Isolated program efforts have been undertaken by agencies at the
local , state and fed eral levels in this regard, however,
without a clear direction, coord ination and very
limited fundin g suppo rt. Th e Ameri can Institute of
Architect s has recogniz ed th e need for environmental
ed ucation in one of its committees, and th e ati onal
E ndo wment for th e Arts supports a national pro gram
called " Architects in th e School s." It permits architects
to work directly with school children on issues of the
built environment, with special emphasis on a handson approach and involvement in improving th e enviro nments of participating schools. Th e National Endowment for th e Arts furth er reco gn ized the need for
thi s field of ende avo r by suppo rting th e formati on of
th e Institute for En vironmental Education which is
co-sponsored by th e College of Education and the
School of Architecture at th e University of New Mexico .
Som e of th e new directi ons for enviro nme ntal
design a nd changes advocated by th e Institute for Environmental Education and th is author would appear
to involve behavioral science research. Th ey include,
in no particular orde r of pri ority an emphasis on
holistic and systems approaches to solving problems in
th e built environme nt. Reduced system sizes ar e advocated, e.g., in schools and oth er institutions, in
orde r to rai se enviro nme ntal quality. Reduced systems
int er-dep endenci es ar e suggested and mor e decentralized facilit y pro gramming in order to reduce
syste m failures, e. g., through brown-outs. More functional integration of land and building uses in space
and time is needed instead of segregation. Incremental
and urban infill is proposed instead of endless growth
expa nsion of cities. Recyclin g of materials and spaces
sho uld be give n higher priority. aturallighting, ventilation, heating and cooling should be used whenever
possible, resulting in " new" or redi scovered, small,
human scale built form s. Cultural identity and fit
should be recognized when buildings in different
regions and for different cultural groups, e.g. , Native
American tribes. Lastly , user participation should
becom e a rul e in environme ntal design in order to
achi eve mo re responsive facilities whi ch accommodate
user needs better.
F. Prototype Development
Building on the activities of facility programming
and th e development of design criteria and guidance
literature is th e actual development of prototypes of
facilities for spec ial user gro ups (e.g., housing for the
Indian elde rly), spo nsored by appropriate or ganizations and agenci es at th e regional and national levels.
Such proj ect s entail behavioral scie nce research into
the particular behavioral and cultural requirements of
th e clients user groups. At this time, there are great
difficulti es in finding agenci es which will cooperate
with eac h othe r. For example, th e research on hou sing
for elde rly Indians would require int er-a genc y
coop eration between th e Departments of Hou sin g and
Urban Development and Health , Education and
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Welfare. On the othe r hand, ther e ar e examp les of
intra-a gency prototype research and developm ent,
e.g., that on speec h privacy spec ifica tions for offices of
the General Services Admi nistr ati on . Simil arl y, the U.
S. Arm y Corps of En gineers and th e avy have condu ct ed prototype developm ent for th eir respective
facility types, based partly on behavioral scie nce
resea rch data.
W.F. E.P.
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The Enemy Is Us
This year I have heard more about energy , in Congress and at home ,
than any other subject. Everyone is sincerely concerned about whether
or not we will have enough energy, at a price most people can afford,
to continue the lifestyle we have become accustomed to . The President
has staked his political future on solving this problem, but the past is
prologue to our current dilemma.
The Independent Petroleum Association of America (the trade
association for 11,000 small businessmen in the oil and gas industry)
has compiled a list of the major factors affecting our energy supplies
over the past 25 years. Some were beyond our control but most were
not. In fact, act ions of the federal government over the last quarter
century probably did more than anything else to get us in trouble. The
objectives were cheap energy, but the consequences were a decline in
domestic petroleum production and a dangerous dependence on
imported oil.
• 1954: The Supreme Court, contrary to the explicit intent of Congress, requires the Federal Power Commission to impose
utility-style regulations on individual natural gas producers .
• 1956: Legislation allowing wellhead natural gas prices to be set
in the marketplace is vetoed by President Eisenhower for
reasons unrelated to the bill's merits.
• 1960: The Organization of Petroleum Exporting Countries
(OPEC) is founded with the avowed purpose of controlling production levels and increasing the revenues of the
oil producing countries. At the time , the U.S. is importing only 18% of its oil consumption.
• 1966: Oil and gas leasing on federal lands is suspended, beginning a policy of denying access to potential domestic oil
and gas reserves.
• 1967: Arab oil producers embargo all oil shipments to the U.S.
during and following the "Six Days" War. The embargo,
the third interruption of exports from Arab countries, fails
because producers still have excess oil supplies available
for ourselves and our allies.
• 1968: Domestic consumption of petroleum fuels exceeds U.S.
petroleum capacity, and the nation-for the first time-is
partially dependent on imported oil.
• 1969: Following enactment of a "tax reform" act reducing percentage depletion for oil and gas (alone among 105extractive industries), domestic exploratory drilling begins its
sharpest drop since World War II. Oil imports represent
22% of consumption.
• 1970: U.S. production of crude oil peaks and begins a decline

•

•

•

•

that has yet to be arrested. Passage of the National Environmental Policy Act initiates a decade of frustration in
the effort to drill offshore, site refineries, build pipelines,
stimulate coal use, and develop nuclear power .
1971: Crude oil prices, along with those of other industrial commodities are controlled in "Phase I" of the Nixon Administration Economic Stabilization Program.
1972: For the first time since World War II, the U.S. is producing
crude oil at full capacity. There is no spare domestic
capacity to cushion the impact of foreign supply cutoffs.
1973: U.S. natural gas production peaks and begins declining.
The "Yom Kippur" War precipitates an Arab oil embargo
against the U.S. and the Netherlands. We are 33% dependent on foreign oil.
1974: Price controls implemented in 1971 by the Nixon Administration are lifted from all commodities-except elude oil.
1975: Congress repeals the percentage depletion for about 85%
of U.S. oil and natural gas production, singling out petroleum fuels again . President Ford signs the Energy Policy
and Conservation Act extending price controls on crude
oil until October 1981 under a complex "composite pricing" system .
1976: In February, the Federal Energy Administration reduces
domestic crude oil prices by about S1.50 per barrel; in July,
freezes them; and in December, reduces them by another
20-cents per barrel. Congress enacts the Tax Reform Act
of 1976-retroactively imposing a punitive tax on cash
expenditures by domestic oil and gas producers for intangible drilling costs. The U.S. is now 42% dependent
on foreign oil.
1977: In February, the Department of Interior retroactively
doubles rental fees on most oil and gas leases in Federal
onshore areas of the U.S. On March I, U.S. crude oil
prices are again trimmed through a 45-eents per barrel
reduction on new oil.
1978: In October, after almost two years debate, Congress passes
the Natural Gas Policy Act embodying the most complex
regulatory system ever imposed on an American industry.
Regulation is extended to the intrastate natural gas market, thus imposing federal controls on 100% of U.S. gas
production for the first time.
1979: Political turmoil in Iran interrupts their oil exports and the
Federal gasoline allocation system in this country cannot
cope with the shortage so gasoline lines spring up. President Carter announces a phased program to decontrol
U.S. oil prices by October 1981 as intended by Congress,
but proposes an additional tax on domestic oil. Revenues
needed to increase U.S. energy production would instead
be diverted to the U.S. Treasury. Some 31 different synthetic fuels bills are currently pending in the House alone
and the President has proposed cutting "red tape" for
energy production. This year U.S. dependence on foreign
oil will exceed 45% and cost about S65 billion.

This growing dependence on others for essential energy supplies is a
threat to our economy, our national security and our position of world
leadership. In the immortal words of Pogo, the cartoon character, in
this war for energy independence. "We have met the enemy and he is
us."
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